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ABSTRACT 

The Strong-Campbeir Interest Inventory (SCII^) has 
been the most extensively used and researched interest inventory with 
college graduates. The present research focused on the use of \ the 
SCII in occupational counseling of prospective engineering students 
or of professionals. Specific objeqtives were to identify an interest 
profile of engineers using the revised SCII (Campbell & Hansen, 
1981), to compare/contrast interest profiles of meaningful subgroups 
of engineers, classified according to sex, ethnic background, current 
career field, level of career satisfaction, and number of years since 
obtaining the bachelor's degree, and to examine the extent to which 
standard score means of independent samples on the SCII's two 
"Engineer" scales differ from the means of their respective norm 
samples. Data were collected from 488 engineers (174 females and 31^ 
males). Results indicate that the "typical" engineer is a composite 
of rather heterogeneous groups of engineers and that SCII scales have 

■ a major utility for differentiating .engineering specialities and for 
counseling potential engineers. Sex, career field, satisfaction, and 
experience differences were also found, indicating that although 
engineers tend to differ from non-engineers in interests, major 
subgroup differences within the engineering profession also occur. 
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Introduction 



The Strong -Campbell Interest Inventory (SCII) has been the most extensively 
used and researched interest inventory with college (and prospective college) 
students" and with college graduates. Moreover, the SCII possesses "the longest 
history of any psychological test in widespread use today" (Campbell & Hansen, 
1981, p. v). Despite this long -history, the Engineer scale(s) have been exam- 
ined infrequently in contrasting engineering specialties. Nevertheless, research 
that has been conducted using the Engineer scale(s) (Barany & LeBold, 1971; Han- 
sen, undated; Lewis, Wolins, & Hogan, 1965; Shell, 1982) has indicated meaning- 
ful group differences in mean scores which could be* used to help students con- 
sidering engineering or trying to select an appropriate specialty field within 
engineering. Furthermore, the Occupational Themes and Basic Interest Scales, 
much younger by comparison, apparently have -been used infrequently (or at least 
seldom reported in publications) in examining engineers or engineering students 
and especially in comparing or contrasting * s pie cial ties Within engineering. 
Because of the 1981 revisions to the SCII, a crossvalidation of the Engineer 
scales and an examination of the Theme Scales and Basic Interest Scales with 
respect to professional engineers would be very beneficial in understanding the 
nature of those who pursue engineering. 

There also seems to be a lack of information concerning the extent to which 
an independent sample might average lower on its relevant Occupational Scale 
than did its corresponding norm group. Such lower group means might result in 
part from three factors. First of all-, discrepancies in, average scores simply 
might result from the use of independent random samples of the same population 
(i.e., sampling error), in which case an independent sample might average either 
higher or* lower than the norm group, usually by no more than two T-score units 
(approximately three standard errors of the mean). Secondly, discrepancies 
might result because the two samples do not represent the same population. In 
this case, the independent sample again might average higher or lower than the 
norm group with the difference reflecting the difference in populations* and not 
bound by a two-unit probability limit. Thirdly, discrepancies might result from 
a regression-to-the-mean effect. In this, case, an independent sample would 
average lower than the norm group and closer to the mean of "men- in-general" or 
"women- in-general." The extent to which the independent sample averages lower 
than the norm group would then tend to ref lect* the difference between the occu- 
pational population and tl^e relevant general occupational universe. Thus, the 

* This publication was prepared pursuant to grant No. SED79-19613 from the 
. Research in Science Education (RISE) program of the National Science 
Foundation. Grantees -undertaking such projects under NSF sponsorship 'are 
encouraged to express their judgement in professional and technical matters. 
Points of view or opinions do not , therefore, necessarily represent official 
National Science Foundation procedures or policy. 
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more an occupational population differs from the general universe — as does 
engineering — the greater the extent of regress ion- to- the -mean effect with an 
independent sample. 

Objectives 



The present research focused upon the use of the SCII in occupational coun- 
seling of prospective engineering students or of professionals. Specifically, 
the objectives have been: (1) to identify an interest profile for professional 
engineers using the revised SCII (Campbell & Hansen, 1981); (2) to compare and 
contrast interest profiles of meaningful subgroups of engineers, classified 
according to sex, ethnic background, current career field, level of career 
satisfaction, and numbe'r of years since obtaining the bachelor's degree; and (3) 
to. examine the extent to which the standard score means of independent samples 
(with respect to the norm samples) on the SCII's two Engineer scales differ from 
the means of their respective norm samples. Thus, this research seelcs to "pic- 
ture" the interests of professional engineers as a total general group and as 
separate meaningful ^fbgroups. Furthermore, it seeks to estimate the extent to 
which the SCII norm groups do not accurately represent the average scores of 
their represented groups. 



Procedures 

Sample 

During the spring and fall of 1981, SCII data were collected from profes- 
sional engineers as part of the National -Engineering Career Development Study, 
The sample consisted primarily of members of professional enginering societies 
but also included graduates from" several specific universities and colleges with 
engineering programs-. Complete data were available for 488 engineers of whom 
174 were women and 314 were men. Data were also available for 20 minority 
engineers (Black and Hispanic Americans), which can serve as a preliminary exam- 
ination group for comparing minorities and nonminorities. The engineers tended 
to be recent graduates, less than ten years in professional practice. In gen- 
eral, the women possessed less experience than the men. 

Methodology 

Standard score means were first calculated, for the total sample of 
engineers for each SCII Occupational Theme , each Basfc Interest Scale , the male 
and female Engineer scales, and the two Special Scales ( Academic Comfort and 
Introversion- Extroversion ) . The total sample was then classified into sut^groups 
according to sex, ethnic background, current main career field, level of satis- 
faction with their current position (on a 5-point scale), and number of years 
since obtaining the Bachelor's degree (categorized into five groups). Subgroups 
were contrasted using five-way regression ANOVA by means of the SPSS ANOVA pro- 
gram (NIE, Hull, Jenkins, Steinbrenner , & Bent, 1975) in order to eliminate 
interaction effects ^and to identify subgroup differences which are unique to a 
particular classification schema. 

» 
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In keeping with procedures followed in selecting the /SCII standardization 
and norm samples of' Engineers, it was then decided to /restrict the sample of 
professional engineers to only those who were satisfied with their current posi- 
tion in order to reexamine the SCII results. After thus restricting the full 
sample, subgroup comparisons were again performed using /the subsample of 369 
professional engineers. Within this sample, career fields were subsequently sub- 
divided according to sex in order to facilitate examination of male-female 
differences within each field across the scales. .? 



Results and Discussion 
Professional Engineers In General 

SCII means for the full sample (n=488) of professional engineers are 
presented in Table 1. These professional engineers exhibited above average 
realistic and investigative interests and below average social, artistic, and 
enterprising interests. In terms of basic interests, professional engineers* 
were highly interested in mathematics especially, but also in mechanical activi- 
ties and science. They were much less interested (and possibly disinterested) 
in social service, writing, music or dramatics, art, medical service, religious 
activities, merchandising, office practices, teaching, domestic arts, and sales. 
Professional engineers exhibited interests similar to t those of professionals 
with doctoral degrees but indicated greater than average introversion, i.e./ 
orientation 'toward individual rather than group or social activities. 

Of special interest were the male and female Engineer scales. Professional 
engineers averaged at the female norm group mean on the women's scale but tfelow 
the male norm group mean on the men's scale. Thus, the professional engineers 
' in general exhibited interests similar to the interests of norm group female 
engineers but less similar to the interests of norm group male engineers. 

In summary, professional engineers in general seem highly oriented to the 
- pursuit of scientific knowledge but even more oriented to the application of 
this knowledge to practical problems. They are more oriented to personal than to 
group endeavors although not toward artistic activities. Their individualistic, 
nonsocial, and nonenterpnising orientation may be related largely to their 
' extensive scientific and physical-problem orientation. Thus, on a bipolar con- 
tinuum they appear to be more oriented toward physical science problems than j 
toward human (or behavioral science) problems. 

Sex Differences . As noted in Table 1, numerous significant (p<. , 0001) and 
practical differences were observed between male and female professional 
engineers. Moreover, these differences tended to parallel similar differences 
among professional men and women in general, although the magnitude of interests 
were not comparable. While men were more highly oriented toward practical or 
realistic activities (such as mechanical activities, military activities, and 
adventure), as well as athletics, women were more highly oriented toward nature, 
domestic arts, and general artistic activities. Women also tended to have 
interests more similar to persons with doctorate degrees than did men. 

Differences also existed, however, between the interest patterns of the men 
and women engineers and the patterns of professional men and women in general. 

<« . 
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TABLE 1. Strong-CampbeU Interest Inventory Standard Score Means of Professional Engineers Grouped According to Total, Sex, Ethnicity, Current 
Main Career Field, Satisfaction Level, and Years Since Bachelor's Degree with Grouping Factor Interactions Removed in A NOV A tests. 
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Women-in-general tended to exhibi-t more interest than men- in- general in medical 
service, office practices, and teaching, while men- in-general tend to exhibit 
more interest in science, mathematics, law and politics, public speaking,' and 
business management. However, no such differences were found for women and men 
engineers. Thus, these results indicate that women engineers possess interests 
which are intermediate between male engineers and women- in- ge n er al , but more 
similar to the former. 

Of particular importance, not only did men average higher than women on the 
male Engineer scale, but also on the female engineer scale. This finding may be 
best explained by a combination of two "facts." First, male engineers tend to 
exhibit a larger number of general (and strong) engineering characteristics than 
. do female engineers, while female engineers tend to exhibit a larger number of 
traditionally nonengineering characteristics. Secondly, women engineers are 
more similar than men engineers to women- in-general, as well as to men- in- 
general, in terms of engineering characteristics. 

Ethnic Differences . The underrepresented minority engineers (Black and 
Hispanic Americans) exhibited interests which were very similar to interests of 
majority engineers. Although undoubtedly due to the small number of minority 
engineers, no mean differences were significant at p=.05. However, few differ- 
ences were large enough to have been sufficiently practical If the number * of 
minority engineers had been large enough to adequately indicate fer eat signifi- 
can ce • 

Career Field Differences . As shown in Table 1, numerous career field 
differences were found. With respect to general occupational themes and rela- 
tive to the other fields, agricultural engineers exhibited the most realistic'or 
practical interests and were one of the groups to exhibit the least artistic 
interests. In contrast, chemical engineers were one of the groups to display 
the most artistic interests, but they also exhibited, the least realistic 
interests. Civil engineers were one of tfhe groups to express the least investi- 
gative and artistic interests, while electrical engineers exhibited among the 
most artistic interests. Industrial exhibited the most conventional interests 
but among the least investigative interests. Mechanical and resource (mining,, 
geological, mineral, and petroleum) engineers displayed among the least conven- 
tional interests, with resource engineers exhibiting among the most artistic 
interests. As also noted in Table 1, the three-letter Holland code differed 
from the engineer-ih-generall code of RIC (Realistic, Investigative, Conven- 
tional) for four of the eight fields: chemical, electrical and "other" 
engineers (IRC) and industrial engineers (RCI). 

With respect to basic interests, relative to the other fields, engineers 
were among the most interested in mechanical activities, agriculture, sciencfe, 
and nature. Chemical engineers were among the ntfost interested in science and 
teaching but among the least interested in agriculture. Civil engineers were 
the most interested in athletics but among the least interested in' art, medical 
science, science, and mathematics. Electrical engineers were among the most 
interested in mathematics, science, art, and teaching, but were among the least 
interested in agriculture. Industrial engineers wene among the most interested 
in mathematics and business management but among the least interested in athlet- 
ics, agriculture, and science. Mechanical engineers were among the most 
interested in mechanical activities but were the least interested in teaching. 
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Resource engineers were among the most interested in agriculture, science, 
nature, medical science, and art. All other engineers were among the least 
interested in nature and agriculture. Finally, chemical engineers exhibited the 
most comfort in academic situations, and civil engineers, the least comfort. 

Career field differences were also found for both the male and female 
Engineer scales (see Table 1). Exhibiting the most female engineering interests 
were mechanical, agricultural, and resource engineers, while civil engineers 
exhibited the least interest. Similarly, mechanical and agricultural engineers 
displayed the most male engineering interests, and civil and industrial 
engineers, the least. 

Satisfaction Level Differences , found for levels of job satisfaction (see 
Table 1). Accordingly, those engineers who were uncertain about, or dissatis- 
fied with, their current position exhibited the least interest in military 
activities and mathematics and had fewer female or male engineering interests. 

Experience Level Differences , Several significant and practical differ- 
ences, were found for number of years since Bachelor's degree,. as shown in Table 
1, Those engineers with less than five years of experience (the first two 
groups) were the most interested in domestic arts and medical service. Those 
engineers with three or four years of experience were among the least interested 
in athletics. Those with five to nine years of experience were the least 
interested in social service and religious activities and the least interested 
in writing. Those with 10 to 18 years of experience were among the least 
Interested in writing, while those with 19 or more (up to 70) years of experi- 
ence were the least interested in domestic arts and adventure and among the 
least interested in athletics. These last results are understandable considering 
the average of the last group. 

An interesting finding was the presence of a few quadratic (rather than, 
linear) group differences for a few scales. Such effects were found for the 
Social Occupational Theme, for basic interests in writing, social service, and 
religious activities, and for the female Engineer scale. Thus, based on these « 
differences, engineers with the least experience, or the most experience 
expressed greater interest in religious activities, writing, and social service 
but fewer interests which are typical of female engineers than' did engineers 
with a moderate amount of experience. Three possible explanations for this 
.phenomenon include (1) historical group differences inherent within the age sam- 
ples, (2) the changing nature of an individual pursuing an engineering career, 
and (3) developmental changes occurring within individuals during a career in 
engineering. Such a phenomenon may merit. future research. 

In summary, therefore, the interest profile of a "typical" engineer is not 
adequate to characterize all engineers but simply results as an averaging 
effect. Rather than being "made from a common mold," engineers can be divided 
into meaningful groups according to sex, specific engineering career field, 
level of job satisfaction, number of years of experience, and probably numerous 
others (e.g., job functions performed), withj^ach subgrouping possessing its own 
unique (but homogeneous) profile of characteristics. 
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Satisfied Professional Engineers In General 

For the restricted sample of satisfied engineers (more comparable "than the 
original sample to the norm sample)T" standard- score means are presented. In Table 
2. As this table shows, few and only slight variations In mean scores resulted, 
as compared to the means for the full sample In Table* 1* This is true whether 
one considers the total sample means or subdivides the sample into the meaning- 
ful groupings. Thus, to report the separate group differences her ^ would dupli- 
cate Table 1 results. 

Because of the numerous sex differences found in the interests of engineers 
and „ because of the relatively large number of . men and women in the sample, 
separate SCII mean scores are presented in Tabl^c(3 for men and women within the 
career fields, satisfaction levels, and years 'of experience groups. Although 
statistical tests of significance were not performld on each male-female com- 
parison individually, numerous differences may be rioted in the table, which tend 
to parallel the main effects sex differences (as already noted in Table 2) . s 
However, as' noted in Table 3, only four significant int er action- with-sex differ- | 
ences were observed: interest in agriculture, adventure, social 'service, and 
athletics. 

Mean Score Reduction in SCII Engineer Scales 

The last major objective in the present research is t^ examination of the 
extent to which similar, but independent, engineer samples ibbtain mean scores on 
their like-sex SCII Engineer scale lower than their respective norm 'group. 
Thus, as noted in Table 2, although wbmen engineers experienced inappreciable 
mean reduction on their female Engineer scale, men engineers experienced an 
appreciable reduction on their male Engineer scale from the norm group mean of 
50 to the presei&^mean of 46. This reduction would thus suggest that, for male 
engineers, the scale cuti&ff scores should be adjusted when used for individual 
counseling in order to compensate for this finding. For example, 0 with the 
present sample, a score of 37 on the male Engineer scale (comparable to- a score 
of 41 by the norm^group) should represent somewhat similar interests with male 
engineers rather than the mid-range interests a score of 37 represents on the 
profile. Thus, with the present sample, a male Engineer score' of 37 represents, 
the 18th percentage of male^ engineer interests, although the norm group places 
it at the 10th percentile. It should be noted, however, that such mean score 
reduction is probably important only for individuals scoring just below the 
range of somewhat similar interests. 

It might also be noted again that significant career field differences were 
found among women on the female Engineer scale and among men on the male 
Engineer scale. Thus, among women, mechanical engineers were highest (and civil 
engineers , lowest) on the female Engineer scale. 0 Similarly among men, ^echarii- 
cal and industrial engineers were highest (and civil engineers, lowest)" on the 
male Engineer scale. 

In summary, the two Engineer scales do not equally represent the subfields 
of engineering, nor does the male Engineer scale represent adequately the 
interests of male engineers. The former' lack, of subfield or specialty represen- 
tation may be explained, however, by the fact that each career field within the 
total current sample is not represented the same as within the norm group. The 
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'TABL5 2. Strong- Campbell Interest Inventory Standard Score Means of Satisfied Professional Engineers Grouped According to Total, Sex, Ethnici- 
ty, Current Main Career Field, Satisfaction Level, and Years Since Bachelor's Degree with Grouping-Factor Interactions Removed in 
A NOV A tests. 
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TABLE 3. Strong-Campbell Interest Inventory Standard Score Means for Men and Women Satisfied Engineers Grouped By Current Main Career 
Field, Satisfaction Level, and Years Since Bachelor's Degree with Significant Grouping-Factor Interact lons-by-Sex indicate*. 
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ChE - Chemical Engineering 
CE - Civil Engineering 
EE - Electrical Engineering 
IE - Industrial Engineering 
ME - Mechanical Engineering 



RE - Resource (Mining, 

Geological, Mineral, * 
Petroleum) Engineering 
OtE - Other Engineering 



VS - Very Satisfied 
S - Satisfied 

M - Male 
F - Female 



A - 1-2 Years 
B - 3-4 Years 
C - 5-9 Years 
D - 10-18 Years 
E - 19-70 Years 



a - p<.05 



p<.01 



e - p<.005 



p<.001 
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- 4? 



norm group was more restricted In representing a 1 variety of specialties, concen- 
trating more heavily on electrical and mechanical engineers. 

Conclusions 

r 9 

si * 

From the results discussed It seems evident that the "typical" engineer ' is 
actually a "composite of rather heterogeneous groups of engineers. SCII scales 
have major utility for differentiating engineering specialties and for counsel-* 
irife* potential engineers (and probably even students). However, sex, career 
field, satisfaction, and experience differences were also observed. Thus, 
although engineers tend to differ from nonengineers in interests, 'major subgroup 
differences within the engineering profession also occur. Moreover, for men, 
interpretation of the male Engineer scale should incorporate a slight correction 
for the reduction of the mean score found. 
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